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Figure 5.8.--Ratios of PMP 
determined from an 
alternate approach (see 
section 5.?) to that of 
this study for 10 mi2 
(26 km2) 24 hr. 
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5.8 Statistical Estimates of PMP 

5.8.1 Background 

A general formula for hydrologic frequency analysis (Chow 1951) demonstrated 
that the difference between various theoretical distributions is the value of 
K in the following formula: 

xT = x + KSn (5.1) 

where is the rainfall for return-period T, x is the mean of a series of 
annual maximum station precipitation, n is the sample size, and Sn is the 
standard· deviation. Hershfield (1961) substituted the maximum observed rain­
fall (x ) for xT. K is then the number of standard deviations to add to 
x to Xmax• Using selected "world-wide" data, Hershfield originally 
adopted 15 as maximum K value for a statistical estimate of PMP. 

Hershfield (1965) introduced a variable K-factor (Km) related not only to 
the mean of the annual maximum rainfall but also to tne duration. This 
modified relation in which K varies with rainfall magnitude was used in a 
statistical approach to PMP for the Southwestern States. The modified formula 
is: 

X =x+KS 
m m n 

(5. 2) 



5.8.2 Computations 

Computations of statistical PMP were made from data used in the rainfall­
frequency analyses for the Western States (Miller et al. 1973). These data 
consisted of station values of mean and standard deviation of the annual 
maximum 24-hr rains. The variation of K as a function of the mean of the 
annual maximum 24-hr rains was taken from Hershfield's study (1965). The 
values of K necessary to cover the Southwestern States were mostly between 
14 and 19. Arid regions have liigher values of K than the worldwide average 
of 15. Given the K factors, one need only use the mean (x) and standard 
deviation (S ) from the series of annual maxima to solve equation 5.2. 

n 

5.8.3 Discussion 

The highest P~ from the larger of general- and local-storm estimates for 
24 hr and 10 mi (26 km2) were compared to statistical PMP computed from 
equation 5.2: at 98 stations i~ the Southwestern Region with rainfall records 
for 50 years or longer. Comparison of the two sets of values is shown in 
figure 5.9. Considerable sc~tter is apparent with the statistical PMP being 
less than the PMP from this report for all but two stations. The same re­
sults have been found for comparisons in other regions (World Meteorological 
Organization 1973). 
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Hershfield (1961, 1965) recommended some adjustments to the data. The 
first was an adjustment of x and S for a rare event, called an outlier. 
The ratio of the mean of the serie~ excluding the outlier to that with the 
outlier could result in a downward adjustment to the mean by as much as 20%. 
Similarly, the ratio of S excluding the outlier to that with the outlier 
could bring about an adju~tment to S of more than 50% depending on the re-
cord length. n 

A second adjustment normalizes daily data to 24-hr data. This factor can 
vary between 1.00 and 1.13 depending on the number of fixed time intervals 
considered in obtaining the maxima. Neither of these two adjustments was 
applied to the data in figure 5.9. 

Another adjustment makes allowances for l~ngths of record less than 50 
years. Adjustments up to 5% for the mean and up to 30% for S occur for 
records of only 10 years. In the present study only stationsnhaving records 
for 50 years or more were considered, so this adjustment was unnecessary. 

Inclusion of the adjustments mentiuned by Hershfield probably would have 
changed some of the points plotted ~n figure 5.9, but it is doubtful that 
they would have had much effect on the broad-scale scatter. 

It is possible that the scatter would be reduced somewhat if the K factors 
had been averaged regionally prior to use in equation 5.2. Hershfield sug­
gested regional averaging to eliminate some of the variability caused by 
local topographic features. However, the stations with records for 50 years 
or more were so widely separated that regional averaging would have been 
difficult and probably meaningless. 

Direct application of equation 5.2 to obtain point PMP estimates, (consi­
dered equivalent to 10-mi2 (26-km2) values), is not recommended. There is no 
completely objective method for determining K. Different investigators have 
suggested different values for the same or similar regions. Some statistical 
PMP estimates have been exceeded by record storm amounts from supplementary 
rainfall surveys. Our use of equation 5.2 in this study, as in others, is 
solely to provide another comparison of the overall level of PMP. Other 
attempts to apply the statistical approach, and the problems encountered, are 
given by Lockwood (1967) for studies in Malaya and Dhar et al.(l975) in India. 

5.9 Hypothesized Severe Tropical Cyclone 

Some of the most intense general rainfalls for the Southwest States have 
resulted from tropical cyclones. The September 1970 event is the outstanding 
example. Pyke (1975) has speculated on the possibility of much more intense 
rains from such a storm assuming several optimum conditions. It would be a 
good check on our PMP to consider rains from such a storm~ Evaluation of a 
storm of this intensity however, would require considerable speculation; e.g., 
on the extent that a hurricane circulation could be maintained into the study 
region and on the upwind terrain effects depleting the moisture (fueling) for 
the storm. 
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We have taken a somewhat different approach. This was to start with PMP 
based on the greatest known rainfall from a tropical cyclone in the United 
States and make adjustments in transposing it to our study region. We then 
compare results with our PMP. Considerable meteorological discussion is given 
in the companion volume (Schwarz and Hansen 1978) concerning the hypothetical 
storm. This is not repeated here. 

5.9.1 Transposition and Adjustment of PMP Based on the Yankeetown, Fla. ~torm 

of September 5-6, 1950 

The most intense rainfall of record for the United States from a tropical 
cyclone is the Yankeetown, Fla., event of September 5-5 1950 (Gentry 1951). 
This storm gave 38.7 inches (983 mm) of rain in 24 hours. The 10-mi2 (26-
km2) estimate for the Gulf of Mexico coast, based on this storm, is 47.1 
inches (1196 mm) (Schreiner and Riedel 1978). We adjusted this PMP value 
for occurrence in our study region. As a starting place, we chose a point 
off the Baja California coast (28°N, ll5°W) as a location for optimum rain. 
This location would not include depletion (or intensification) for terrain 
and would allow a large sea surface for fueling the storm. 

Sea surface temperature represents a measure of moisture potential for 
fueling tropical cyclones. Sea surface temperatures that are exceeded 5% of 
the time in the warmest month (National Oceanic Atmosphereic Administration 
1973), were considered a fairly stable index. A value of 87°F (3l°C) is 
obtained for the moisture source of the Yankeetown storm, compared to 74°F 
(23°C) near 28°N off Baja California. The ratio of precipitable water for a 
saturated atmosphere associated with a 1000-mb (100-kPa) temperature of 74°F 
(23°C) to one of 87°F (31°C) is 0.45. Adjusting the sea surface temperatures 
downward by 5°F (3°C) at both locations, thereby giving realistic 12-hr per­
sisting 1000-mb (100-kPa) dew points, results in approximately the same re­
duction for differences in moisture potential. 

This gives us an adjusted 24-hr value of 25.9 inches (658 mm) at 28°N, 
ll5°W. We then applied a distance-from-coast adjustment (Schwarz 1965, 1973, 
and Schreiner and Riedel 1978) in order to obtain values within the study 
region. This adjustment is based on the decrease inland in nonorographic 
tropical storm rainfalls of record along the gulf and east coasts of the 
United States. Table 5.2 shows the percentage reduction with distance in­
land and the reduced values. These reduced values are also shown on the left 
side of the hypothesized track in figure 5.10. Yor comparison, this report's 
1000-mb (100-kPa) convergence PMP values are shown plotted to the right of 
the track in the figure. The distance-from-coast reduced values are higher 
than the convergence PMP estimates from chapter 2 at every point along the 
track. The greatest differences are near the southern border of Arizona close 
to the Gulf of California. At 700 n.mi. (1296 km), there is almost no 
difference. 

There are at least three factors not accounted for that would tend to re­
duce these hypothesized tropical-storm rain values. These are: 

a. Depletion of rainfall upwind of any location, including the starting 
point by mountain barriers in the Baja California peninsula. 
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Figure 5.10--Distance-from-coast reduced tropical storm nonorographic 
PMP compared with 1000-mb (100-kPa) convergence PMP for August, 
10 mi2 (26 km2) 24 hr. 
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Table 5-2.--Adjustment of tropical storm PMP for distance-from-coast 

Distance from coast Percent of Adjusted rain 
n. mi. (km) Coastal Value in. (mm) 

0 0 100 25.9 (658) 
100 185 96 24.6 (625) 
200 370 83 21.5 (546) 
300 556 63 16.4 (417) 
400 741 54 14.0 (356) 
500 926 52 13.5 (343) 
600 1111 52 13.5 (343) 
700 1296 52 13.5 (343) 

b. Dampening effects of mou~tains on tropical cyclone circulation, as sum-
in~ that maximum rainfall is proauced by organized storms. 

c. Effects of changing the speed of forward motion of the hypothetical 
tropical cyclone. (The Yankeetown storm was a slow-moving and looping storm 
that concentrated the rainfall. Such storm movement has not been duplicated 
off the Baja California coast.) 

However, there is at least one factor that might contribute to even higher 
results than computed here. This is higher sea-surface temperatures than 
the 5% level postulated. 

The authors believe that the combined effects of the three reducing factors 
outweigh the effect of higher sea surface temperatures. A hypothetical in­
tense tropical cyclone moving northward over the Gulf of California, though 
taking advantage of the higher sea surface temperatures, would suffer con­
siderably from the effects of the terrain and mountains on the circulation. 

The authors further believe that the rainfall extremes determined from 
the generalized PMP study adequately allow for rain from a hypothesized 
severe tropical cyclone event in the Southwestern States. 

5. 10 Conclusion on PMP Checks 

A variety of checks have been presented in this chapter on the general 
level of PMP. We conclude that the results show that the PMP and its sea­
sonal, geographical, areal, and durational variations are appropriate and 
consistent. 
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6. PROCEDURES FOR COMPUTING PMP 

6.1 Introduction 

For estimating general-storm PMP for a specific drainage the maps, charts, 
and tables required are in chapters 2 and 3. A stepwise procedure for using 
these materials is given here with a computation form, table 6.1. This is 
followed by an example of the computations for a selected drainage (table 
6.2). 

The stepwise procedure and computation form are set up to give general­
storm PMP for a given month. If the highest value over all months (called 
the "all-season" PMP) is needed, it may be necessary to compute PMP for 
several months and to then select the highest value. 

The local-storm PMP for small drainages described in chapter 4 should be 
compared with general-storm PMP for any drainage and the most critical values 
selected. Depending on hydrologic characteristics of a particular drainage, 
its loc~tion, size, and the problem at hand, a 500-mi2 (1,295-km2) local 
storm, well placed on a drainage larger than 500 mi2, may be the more critical 
of the two storm types. A step-wise procedure is given (sec. 6.3) for com­
puting local-storm PMP. Part A gives the drainage average PMP while. part B 
gives the areal distribution of PMP over the drainage. A computation form 
is provided in table 6.3, for computing these estimates. Table 6.4 is an 
example of these computations. 

Local-storm PMP also covers the Pacific dra~nage of California. General­
storm PMP for this region is given in HMR No. 36, with revisions (U.S. Weather 
Bureau 1969). 

The procedures have been developed to give PMP in tenths of inches. Al­
though in some instances it may be possible to discriminate values from 
figures and tables to hundredths of an inch or fractions of a percent, PMP 
estimates should be rounded to the nearest tenth of an inch. 

6.2 Steps for Computing General-Storm PMP for a Drainage 

A. Convergence PMP. The steps correspond to those in table 6.1. 

1~ Obtain drainage average 1000-mb (100-kPa) 24-hr 10-mi2 (26-km2) 
vergence PMP for month of interest from one of figures 2.5 to 2.16. 

con-

2. Obtain the 1000-mb (100-kPa) 24-hr 10-mi2 (26-km2) convergence PMP 
reduction factor for effective barrier and elevation in percent from figure 
2.18. 

3. Step 1 value times step 2 value gives barrier-elevation reduced 24-hr 
10-mi2 (26-km2) convergence PMP average for the drainage. 
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4. Determine drainage 6/24-hr ratio for month of interest from figures 
2.25 and 2.27. Enter table 2.7 with this ratio to obtain 6-, 12-, 18-, 24-, 
48-, and 7<2-hr values in % of the 24-hr value. 

5. Step 3 value times percents from step 4 provides convergence PMP for 
durations of step 4 for 10 mi2 (26 km2). 

6. Incremental 10-mi2 (26-km2) convergence PMP is obtained by successive 
subtraction of values in step 5. 

7. Areal· reduction in percent for drainage area is obtained from figure 
2.28 or 2.29 for the month of interest. 

8. Values from step 6 times corresponding percents from step 7 are the 
areally reduced incremental convergence PMP in inches (mm). 

9. Accumulation of incremental values from step 8 gives drainage average 
convergence component PMP for 6, 12, 18, 24, 48 and 72 hours. 

B. Orographic PMP 

1 D · h" PMP · d f 24 hours 10 m; 2 (26 km2) • ra~nage average orograp ~c ~n ex or • 
is read from one of figures 3.lla to d (foldout pages). 

2. Areal reduction factor in percent for drainage size is read from 
figure 3.20. 

3. To get seasonal adjustment, locate drainage on map for month of 
interest, figures 3.12 to 3.17, and read average percent for the drainage. 

4. Areally and seasonally adjusted 24-hr orographic PMP in inches (mm) is 
obtained by multiplying values from step 1 by percents from steps 2 and 3. 

5. Durational variation of orographic PMP in percent of the 24-hr value 
for 6, 12, 18, 24, 48, and 72 hours is read from table 3.9, which is entered 
with the latitude of the drainage (to the nearest 1°). 

6. Orographic PMP in inches (mm) for listed durations results from 
multiplication of values in step 4 by corresponding values in step 5. 

C. Total PMP 

1. Add corresponding convergence and orographic PMP values in steps A9 
and B6. 

2. If PMP values are required for intermediate durations, plot a smooth 
curve and interpolate. 

3. Compare with the local-storm PMP. 

Table 6.2 shows an example of the computation of general-storm PMP for the 
month of October for the Humboldt River drainage above Devil's Gate damsite 
in Nevada. The table is self-explanatory. 
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6.3 Steps for Computing Local-Storm PMP 

A. Drainage Average Depth Local-Storm PMP. Steps correspond to those in 
table 6. 3A. 

Use steps of section 6.3B if areal distribution within drainage is required. 

1. Locate drainage on figure 4.5 and read interpolated average PMP value 
for 1 hour 1 mi2 (2.6 km2) in inches (mm). 

2. If the lowest elevation within the drainage is above 5,000 feet 
(1,524 m), decrease the PMP value from step 1 by 5% for each 1,000 feet 
(305 m) or proportionate fraction thereof above 5,000 feet (1,524 m). This 
gives elevation adjusted drainage average 1-hr l-mi2 (2.6-km2) PMP. 

3. Use figure 4.7 to find the 6/1-hr ratio for the drainage location. 

4. Enter table 4.4 with the ratio from step 3 to obtain percentage dur­
ational variation. 

5. Multiply each of the percentages of step 4 by the 1-hr PMP from step 2 
to obtain PMP for 1/4 hr to 6 hours. 

6. Enter the abscissa of figure 4.9 with the size of the drainage to 
2 obtain the areal reduction for each duration in terms of percent of 1-mi 

(2.6-km2) PMP. 

7. Multiply the areal reduction percentages from step 6 by the PMP values 
from step 5 to obtain areally reduced PMP. 

8. Determine the incremental PMP values by successive subtraction of 
values in step 7. 

9. Arrange the hourly incremental values from step 8 in one of the time 
sequences shown in table 4.7. Use table 4.8 for sequence of 4 highest 
15-rninute increments. 

Table 6.4A is an example of local-storm PMP computation for Sycamore 
Creek, Arizona. 

B. Areal Distribution of Local-Storm PMP Within Drainage. The following 
steps are recommended for computing local-storm PMP and its areal 
distribution. 

1. Overlay a 
on figure 4.10. 
drainage. (For 
more critical.) 

tracing of the drainage outline (adjusted to 1:500,000 scale) 
Rotate the outline to obtain the maximum rain volume in the 

particular problems, other placements may be hydrologically 
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2. Note the isohyets that lie within the drainage. 

3. Locate drainage on figure ~.5 and read interpolated PMP value for 1 mi2 

(2.6 km2) in inches (mm). 

4. If the lowest elevation within the drainage is above 5,000 feet 
(1,524 m) decrease the PMP value from step 3 by 5% ·for each 1,000 feet 
(305m) or proportionate fraction thereof above 5,000 feet (1,524 m). 

5. Use figure 4.7 to find the 6/1-hr ratio for the drainage. 

6. Enter table 4.5 with 6/1-hr ratio of step 5 to obtain isohyetal 
labels for the 4 highest 15-min PMP increments in percent of 1-hr, l-mi2 
(2.6-km2) PMP. 

7. Enter table 4.6 with 6/1-hr ratio of step 5 to obtain isohyetal labels 
for the 2nd highest to 6th highest (the lowest) 1-hr incremental PMP values 
in percent of 1-hr, l-mi2 (2.6r~2) PMP. 

8. Multiply the isohyetal percentages for each PMP increment from step 
6 (for highest 1-hr PMP and 15-min incremental PMP) and step 7 (2nd to 6th 
highest 1-hr PMP) by the 1-hr, l-mi2 (2.6-km2) PMP value from step 4. The 
results are incremental PMP isohyetal labels in inches (mm). 

9. Arrange the hourly incremental values in one of the time sequences of 
table 4.7. Use table 4.8 for the sequence of 4 highest 15-min increments. 

Note: An average depth equal to the value of the last isohyet (J) may be 
used for any portion of the drainage not covered by the isohyetal pattern. 

Table 6.4B is an example of computation of local-storm PMP and its areal 
distribution for Sycamore Creek, Arizona. 
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Table 6.1.--General-storm PMP computations for the Colorado River and Great 
basin 

Drainage -----------------------­
Latitude ---------- Longitude ___ of basin center 

Month------
Duration (hrs) 

6 12 18 24 48 72 

A. Convergence PMP 

1. Drainage average value from 
one of figures 2.5 to 2.16 in. (mm) 

2. Reduction for barrier-
elevation [fig. 2.18] __ % 

3. Barrier-elevation reduced 
PMP [step 1 X step 2] t. _._in. (mm) 

4. Durational variation 
[figs. 2.25 to 2.27 
and table 2. 7]. 

5. Convergence PMP for indicated 
durations [steps 3 X 4] 

6. Incremental 10 mi2 (26 km2) 
PMP [successive subtraction 
in step 5] 

7. Areal reduction [select from 
figs. 2.28 and 2.29] 

8. Areally reduced PMP [step 6 X 
step 7] 

9. Drainage average PMP [accumulat~d 

values of step 8] 

B. Orographic PMP 

-- -- --- -- -- --

--- -- -- -- -- --

-- -- -- -- -- --

-- -- -- -- --- --

-- --- -- -- -- --

-- -- --- -- --- --

1. Drainage average orographic index from figure 3.lla to d. 

2. Areal reduction [figure 3.20] % 

3. Adjustment for month [one of 
figs. 3.12 to 3.17] % 

4. Areally and seasonally adjusted 
PMP [steps 1 X 2 X 3] in. (mm) 

% 

in. (mm) 

in. (mm) 

% 

in. (mm) 

in. (mm) 

in. (rinn) 

5. Durational variation [table 
3.6] -- --- -- --- -- ___ % 

6. Orographic PMP for given dur­
ations [steps 4 X 5] 

C. Total PMP 

1. Add steps A9 and B6 

in. (mm) 

_____________ in. (mm) 

2. PMP for other durations from smooth curve fitted to plot of computed data. 

3. Comparison with local-storm PMP (see sec. 6.3). 



Table 6.2.--Example computation of general-storm PMP. 

Drainage Uumlooldf R.(g/,qve. Prvils GJe}, Nevada Area ____ mi.2 (km2) 

Latitude 4t• 20', Longitude/~of basin center 

Month Ocf. 

Duration (hrs) 
6 12 18 24 48 72 

A. Co~vergence PMP 

1. Drainage average value form 
one of figures 2.5 to 2.16 9. 2 in. ~ 

2. Reduction for barrier-
elevation [fig. 2.18] 50% 

3. Barrier-elevation reduced· 
PMP [step 1 X step 2] 4JLin. ~ 

4. 

5. 

6. 

7. 

8. 

Durational variation 
[figs. 2.25 to 2.27 
and table 2. 7]. 

Convergence PMP for indicated 
durations [steps 3 X 4] 

2" 2 
Incremental 10 mi (26 km ) 
PMP [successive subtraction 
in step 5] 

Areal reduction [select from 
figs. 2.28 and 2.29] 

Areally reduced PMP [step 6 X 
step 7] 

~2 82 93 /00 1/9 129% 

2.8 ~ 4.3 4.6 5.5 5.9 in. ~ 

2.8 1. o as o.a a9 a4 in •. ~ 

l,3 85 93 98 /00 ~% 

1B._ QB 0.5 0.3 0.9 0.4 in. <,a6 
9. Drainage average PMP [accumulated 

values of step 8] 1d_ 2.6 3./ 3.4 ~ 4.7 in. (;1m'} 
B. Orographic PMP 

1. Drainage average orographic index from figure 3.lla to d. 3~ in. ~ 
2. Areal reduction [figure 3. 20] 82.% 
3. Adjustment for month [one of 

4. 

5. 

figs. 3.12 to 3.17] /007-
Areally and seasonally adjusted '-~ 
PMP [steps 1 X 2 X 3] U in. IJIIIIIJ 

Durational variation [table 2 9 ..5.i! .7.2_ JQf) J..i2{}J.8!}% 
3.6] 

6. Orographic PMP for given dur­
ations [steps 4 X 5] 

C. Total PMP 

1. Add steps A9 and B6 

151 

2. PMP for other durations from smooth curve fitted to plot of computed data. 

3. Comparison with local-storm PMP (see sec. 6.3). 
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Table 6.3A.--Local-storm PMP computation, Colorado River, Great Basin and 
California drainages. For drainage average depth PMP. Go t6 
table 6.3B if areal variation is required. 

Drainage------------------ Area------ mi
2 

(km?) 
Latitude------ Longitude ______ Minimum Elevation ft (m) 

Steps correspond to those in sec. 6.3A. 

1. Average 1-hr l-mi
2 

(2.6-km2) PMP for 
drainage [fig. 4.5]. 

2. a. Reduction for elevation. [No adjustment 
for elevations up to 5,000 feet (1,524 m): 
5% decrease per 1,000 feet (305 m) above 
5,000 feet (1,524 m)]. 

b. Multiply step 1 by step 2a. 

3. Average 6/1-hr ratio for drainage [fig. 4.7]. 

Duration (hr) 

------

-------

1/4 1/2 3/4 1 2 3 4 5 6 
4. Durational variation 

for 6/1-hr ratio of 
step 3 [table 4.4]. 

l-mi2 (2.6-km2) PMP 
indicated durations 
[step 2b X step 4]. 

6. Areal reduction 
[fig. 4.9]. 

7. Areal reduced PMP 
[steps 5 X 6]. 

for 

B. Incremental PMP 
[successive subtraction 
in step 7]. 

9. Time sequence of incre­
mental PMP according to: 

Hourly increments 
[table 4. 7]. 

} 15-min. increments 

in. (mm) 

% 

in. (mm) 

% 

in. (mm) 

% 

in. (mm) 

in. (mm) 

in. (mm) 

Four largest 15-min. 
increments [table 4.8]. in. (mm) 
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Table 6.3B.--Local-storm PMP computation, Colorado River and Great Basin, and 
California drainages. (Giving areal distribution of PMP). 

Steps correspond to those in sec. 6.3B. 

1. Place idealized isohyetal pattern [fig. 4.10] over drainage 
adjusted to 1:500,000 scale to obtain most critical placement. 

2. Note the isohyets within drainage. 

3. Average 1-hr l-mi
2 

(2.6-km2) PMP for drainage 
[fig. 4. 5]. ----in. (rmn) 

4. a. Reduction for elevation. [No adjustment 
for elevations up to 5,000 feet (1,524 m), 
5% decrease per 1,000 feet (305 m) above 
5,000 feet (1,524 m)]. 

b. Multiply step 3 by step 4a. 

5. Average 6/1-hr ratio for drainage [fig. 4.7]. 

% ----
in. (rmn) 

6. Obtain isohetal labels for 15-min incremental and the highest PMP from 
table 4.5 corresponding 6/1-hr rat~o of step 5. 

PMP Increment 

Highest 
Highest 

2nd 
3rd 
4th 

1-hr 
15-min. 

" 
" 
" 

Isohyet 
A B C D E F G H I J 

in% 

7. Obtain isohyetal labels in% of 1-hr PMP for 2nd to 6th highest hourly 
incremental PMP values from table 4.6 using 6/1-hr ratio of step s. 
2nd Highest 
1-hr PMP 

3rd " 
4th " 
5th " 
6th II 

in% 

-- -- ---- -- ------- -- --
8. Multiply steps 6 and 7 by step 4b to get incremental isohyetal labels 

of PMP. 

Highest 15-min. 
2nd II 

3rd II 

-- ---- -- -- -- -- -- --· --4th " 
Highest l..;.hr in in. (rmn) 

2nd II 

3rd II 

4th II 

5th II 

6th II 

9. Arrange values of step 8 in time sequence [tables 4.7 and 4.8]. 
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Table 6.4A.--Example of computation of local-storm PMP. Average values 
fpr the drainage. 

Dra~nage Sypamore Ck. {a/JIVe Verde River),A~i5an•Area 3Y,O mi
2 ~) 

Lat~tude .34 "5$' Long~tude 112 • 08 1 Minimum Elevation .3850 ft Va1 

Steps correspond to those in sec. 6.3A. 

1. Average 1-hr l-mi2 (2.6-km2) PMP for 
drainage [fig. 4.5]. 

2. a. Reduction for elevation. [No adjustment 
for elevations up to 5,000 feet (1,524 m): 
5% decrease per 1,000 feet (305 m) above 
5,000 feet (1,524 m)]. 

b. Multiply step 1 by step 2a. 

_..J.I~O~, I_ in. ~ 

_ __.1 ...... 0....-:.0_ % 

_-.~.L..x.O~, I_ in. ~ 

3. Average 6/1-hr ratio for drainage [fig. 4.7]. l2 

Duration (hr) 
1/4 1/2 3/4 1 2 3 4 5 6 

4. Durational variation 
for 6/1-hr ratio of 
step 3 [table 4.4]. 74 89 95 100 /10 115 //8 /19 120 % ---------

5. 1-mi~ (2.6-km2) PMP 
indicated durations 

. [step 2b X step 4]. 

6. Areal reduction 
[fig. 4. 9]. 

7. Areal reduced PMP 
[steps 5 X 6]. 

for 

8. Incremental PMP 
[successive subtraction 
in step 7]. 2b Q7 Ql, 0.5 0.2 Q2 in. ~ 

/.2 0.~ Q4 0.4 } 15-min. increments 

9. Time sequence of incre­
mental PMP according to: 

Hourly increments 
[table 4.7]. 

Four largest 15-min. 
increments [table 4.8]. 



Table 6.4B.--Example computation of local-storm PMP. Areal distribution 
over the drainage. 

Steps correspond to those in sec. 6.3B. 

1. Place idealized isohyetal pattern [fig. 4.10] over drainage 
adjusted to 1:500,000 scale to obtain most critical placement. 

2. Note the isohyets within drainage. 

3. Average 1-hr l-mi2 (2.6-km2) PMP for drainage 
[fig. 4.5]. 

4.· a. Reduction for elevation. [No adjustment 
for elevations up to 5,000 feet (1,524 m), 
5% decrease per 1,000 feet (305 m) above 
5,000 feet (1,524 m)]. 

b. Multiply step 3 by step 4a. 

_____ 10 ...... 1~ in. ~ 

~10~0~% 

___._..10~·'- in. ~ 
5. Average 6/1-hr ratio for drainage [fig. 4. 7]. l 2 
6. Obtain isohyetal labels for 15-min PMP from table 4.5 corresponding 

6/1-hr ratio of step 5 and labels for highest 1 hr. 

PMP Increment 

Highest 
Highest 

2nd 
3rd 
4th 

1-hr 
15-min. 

II 

II 

II 

Isohyet 
A B C D E F G H I J 

100 ...H 58 44 R 23 !CJ 13 12 jj_ 
..1!1:..2'-~:M_...M:.__s__z___L_i__.!f:._ 
...12....12....li..../.L_!L_.!L....=L__2......2.._.:2... 
~ _(e.~ __(e_ _§_ ...£ ~ __£. _L _£_ in % 
_2__5__5__ff__!Li_2__2_~_L 

155 

7. Obtain isohyetal labels in% of 1-hr PMP for 2nd to 6th highest hourly 
incremental PMP values from table 4.6 using 6/1-hr ratio of step 5. 

8. 

9. 

2nd Highest 
1-hr 

3rd 
4th 
5th 
6th 

Multiply 
of PMP. 

Highest 
2nd 
3rd 
4th 

Highest 
2nd 
3rd 
4th 
5th 
6th 

Arrange 

II 

II 

II 

II 

steps 

15-min. 
II 

II 

II 

1-hr 
II 

II 

II 

II 

II 

values 

...lL..lL...LL...lL_lfL_L_L_ff__L_L 
~ ~ ~ .....!!.. _ll:.. J:_ _.:1:_ _!!:_. _..!f_ ...!/:_ 
J... _2_ ~ .....2.. i ~ ....2.... _2_ ...i_._L in % 
_1__£._£____L___L__£__z__z__L_L 

-' -' _L _j_ _j_ _j_ _L _j_ -'- _L 
6 and 7 by step 4b to get incremental isohyetal labels 
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